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[57] ' ABSTRACT

A working cylinder without piston rod in the form of a
band cylinder. The band (3) in the cylinder covers (8)
penetrates a receiving chamber (10) for a sealing and a
guide member. Each sealing member comprises a strip-
like sealing element on both sides of the band, made of
elastic material and, on the piston side, in the form of a
lip seal. The sealing elements (12, 13) are installed in the
receiving chamber (10) with elastic pre-stressing rela-
tive to the band (3). Each guide member facing the
sealing member has on both sides of the band (3) a rib-
like guide element (23, 24), which is also elastically
forced against the band (3) by pre-stressing the sealing
elements (12, 13). The guide elements (23, 24) terminate
in stop faces (28) with clearance (29) in front of the wall
(15) of the receiving chamber (10). The result is that the
band (3) can be deflected elastically from its desired

“position only by the amount of the clearance (29);

subsequently the guide elements (23, 24) brace them-
selves form-lockingly against the cylinder cover (8) and
prevent any further deflection of the band.

11 Claims, 2 Drawing Sheets
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1
 WORKING CYLINDER WITHOUT PISTON ROD

FIELD OF THE INVENTION

The invention relates to a working cylinder without
piston rod, having at least one band, which connects a
piston to an output member and which sealedly and
moveably penetrates, coaxially or concentrically to the
piston, at least one cylinder cover, arranged at one end
of a cylinder pipe accommodating the piston. The cylin-
der cover has a receiving chamber, which is penetrated
by the band and which is wider than the band, has later-
ally rounded ends, and in which, facing the piston, there
are two identical, strip-like sealing elements, which are
made of an elastic material and are forced against both
wide sides of the band by bracing against the wall of the
receiving chamber with pre-stressing, and, facmg away
from the piston, there is a band guide, which is made of

a form-stable material, has a slot for the band to pass

5

2

tially corresponds to the contour of the wall of the
receiving chamber, exhibits on its side facing away from
the piston a first groove that extends parallel to the wide
side of the band and transversely to said band and is
open in the direction of said band; that the band guide in
the band plane is divided into two identical guide ele-

" ments, each guide element having a bar-like body ex-
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through and can also be braced against the wall of the 20

receiving chamber.

BACKGROUND OF THE INVENTION
Such a band cylinder is known from DE-AS 1 293

037, in which the sealing elements are cylindrical bars 23

of elastic material and arranged in pairs on both sides of
‘the band and the band guide comprises a plate, which is
. prowded with a slot for the band to pass through and
which is held detachably at the cylinder cover by means
of a cover plece The cover piece includes an expansion
of the receiving chamber, which is filled with felt abut-
ting the band. When the band 1s moved, the cylindrical
bars and the felt generate a relatively large degree of
friction, thus impairing the function of the working
cylinder. In addition, the differing mounting supports of
“the cylindrical bars, band guide and felt can cause a
center offset of these parts, thus causing a further reduc-
tion in the function.

The band of such working cylinders 1s usually de-
signed as a flat steel or plastic band. |

From Austrian patent 364 621 it is known to arrange
a lubricant pad for the band in front of a seal designed
like a conical plug; when the band is moved, the lubri-
cated band is supposed to force the seal through friction
into a housing cone and thereby to cause a sealing
contact pressure agamst the band. DeSplte the lubrica-
tion, here, too there is noticeable friction; in addition, no
band guide is provided.

German published patent application 24 04 244 dis-
closes a band cylinder which differs from the afore-
mentioned features and which, to seal the band, com-
prises a bar-like lip seal supported by a pressure medium
and having one lip which abuts the wide side of the

band and a second lip which abuts the wall of a receiv-
ing chamber for the lip seal.

SUMMARY OF THE INVENTION

The object of the invention is to design a working

cylmder without piston rod of the afore-mentioned kind
in such manner that a good band guide is assured with-
out undesirable center offsetting relative to the band
seal, wherein at the same time friction from the band
guide vind band seal when the band moves are limited.
However, the band guide should be capable of guiding
the band reliably even when large deflections occur.
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This problem is solved in accordance with the inven-

tion for a working cylinder of the afore-mentioned kind
in that each sealing element, whose outer contour essen-

tending into the first groove; that each sealing element
has in the center region of its longitudinal extension a
second groove, starting from the first groove and ex-
tending at right angles to said groove and leading to the
outer contour; that each guide element has an extension

‘which extends into the second groove and which ends

with clearance in front of the wall of the receiving
chamber with a stop face; and that each guide element
on the side of the extension has a pin shoulder, which
extends parallel to said extension and also ends with
clearance in front of the wall of the receiving chamber
with a stop face and which is located in a bore-like
recess of the sealing element.

The result of this design of the working cylinder 1s
that the band seal and the band guide are arranged in a
common recetving chamber of the cylinder cover so
that, even with large dimensional differences of the

cylinder cover, no center offsetting can occur between
the band seal and the band guide. The dimensional toler-
ances are absorbed by the elasticity of the band seal,
whose elasticity simultaneously pre-stresses the band
guide in the direction of the band. Only when large
deflections occur at the band, is this elastic pre-stressing
of the band guide overcome and, after slight lateral
displacement of the band guide corresponding to the
clearance, said band guide abuts directly against the
cylinder cover and can thus reliably prevent the band
from being further deflected.

BRIEF DESCRIPTION OF THE DRAWING

In order that the invention may be more clearly un-
derstood, reference will now be made to the accompa-
nying drawings, in which several embodiments of the
working cylinder according to the invention are shown.
for purposes of illustration, and in which

FIG. 1 is a longitudinal section view of a working
cylinder;

FIG. 2 to FIG. 6 show the arrangement of the sealing
and guide elements in the non built-in state, relative to

- the band, and, in particular

FIG. 2 is a view from the piston side;

FIG.31sa top plan view; and

FIG. 4 is a view of the side facing away from the
piston;

FIG. 5 is a section view along line I—1 in FIG. 2; and

FIG. 6 is a section view along line II—II of FIG. 2;

FIG. 7 is a section view corresponding to that of
FIG. 6, showing the sealing and guide elements built in;

FIG. 8 shows a first embodiment of the guide ele-
ments; and

FI1G. 9 shows a second embodlment of the guide
elements.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The working cylinder without piston rod has, in a
cylinder pipe 1, a sealed, movable piston 2, from both
side of which bands 3 and 4, of steel or plastic, lead via
guide pulleys 5 and 6 to an output member 7. Thus, the

working cylinder is a typical band cylinder. Cylinder
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pipe 1 is closed on both sides by means of cyhnder
covers 8 and 9 in which guide pulleys § and 6 are posi-
tioned. Steel bands 3 and 4 penetrate the sealing and
guide members, which are arranged in their sections
between piston 2 and guide pulleys § or 6 in receiving
chambers 10 and 11 of the cylinder covers 8 and 9 and
which are described in detail below. The particular
feature X in FIG. 1, i.e., the receiving chamber 10, is
shown on an enlarged scale in FIG. 7. The receiving
chamber 10 has an elongated shape, extending trans-
versely to the longitudinal direction of the band, its
length being greater than the width of the band, and it
is rounded off at both ends. In plan view, the receiving
chamber 10 has a shape resembling that of FIG. 3 of the
afore-mentioned DE-AS 1 293 037. Receiving chamber
11 corresponds in design and layout to a mirror image
of receiving chamber 10.

FIGS. 2 to 6 are enlarged views of the sealing and
gulde members in their arrangement relative to band 3,
in uninstalled condition; FIG. 7 is an enlarged view
showing them installed in receiving chamber 10. The
sealing member has two identical sealing elements 12
and 13 which are made of elastic material, preferably an
elastomer, and are arranged inversely to one another
relative to band 3. The outer contour 14 of sealing ele-
ments 12 and 13 corresponds essentially to the contour
of wall 15 of receiving chamber 10, so that, with slight,
elastic deformation, which causes a contact pressure
agamst band 3, seahng elements 12 and 13 can be in-
serted into receiving chamber 10. The elongated, strip-
like sealing elements 12, 13 face the piston as a lip seal in
such a manner that one lip 16 abuts against the wide side
17 of band 3 and the other lip 18 against wall 15 of
receiving chamber 10. In the region of the outer con-
tour 14 that adjoins lip 18, each sealing element 12, 13
has in both end regions of its elongated extension a
pressure collar 19 whose cross-section is approximately
triangular; upon installing the sealing elements 12, 13
into receiving chamber 10, the pressure collar 19 rein-
forces the elastic contact pressure against band 3. Due
to its resistance to deformation that increases progres-
sively when forced in, the triangular cross-section of the
pressure collar supports the holding of the mirror plane
of both sealing elements 12, 13 in the center position of
receiving chamber 10. On its rear turned away from
piston 2, each sealing element 12, 13 is provided with a
first groove 20 parallel to the wide side 17 of band 3 and
transverse to said band and is open relative to band 3
and to the rear. Furthermore, the sealing elements 12,
13 have in the center region of their longitudinal exten-
sion a second groove 21, which leads from the first
groove 20 and leads from said groove at right angles to
the outer contour 14. On both sides of groove 21 is a
bore-like recess 22, which travels essentially parallel to
the second groove 21 and empties with at least the bulk
of its cross-section into the first groove 20.

On the rear side turned away from piston 2 at each
sealing element 12, 13 is a guide element 23, 24 of the
guide member; the guide elements 23, 24 are identical
and are arranged mirror-inversely to band 3. The guide
elements 23, 24 have an approximately rib-configured
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or rod-shaped body 25, which reaches into the first .

groove 20, leaving in the non-installed state of the seal-
ing and guide members a distance 26 (F1G. 4) relative to
the side wall of the groove. When the guide and sealing
members are installed into the receiving chamber 10,
this space is not present due to the elastic deformation
of sealing elements 12 and 13. In the installed state,

65
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guide elements 23, 24 are forced flexibly against band 3
due to the elastic deformation of the sealing elements
12, 13. In the center, guide elements 23, 24 have an
extension 27 which is located in the second groove 21
and ends with a stop face 28, which, when installed into
the receiving chamber 10, is located with a clearance 29
in front of wall 15. Extension 27 is provided on the side
of its stop face 28 with a recess 30 in which a tool to lift
guide element 23, 24 out of grooves 20, 21 of sealing
element 12, 13 can be introduced. On the side of the
extension 27 the guide elements 23, 24 have pin shoul-
ders 31 which extend into the recess as 22 and which
end in stop faces 32 coplanar with stop faces 28 and,
thus, when installed into the receiving chamber 10, are
also located with a clearance 29 in front of wall 15.
Guide elements 23, 24 are made of a form-stable mate-
rial with a low coefficient of friction, such as ceramic,
PTFE or an ultra high molecular low pressure polyeth-
ylene.

Receiving chambers 10, 11 are closed on their sides
turned away from piston 2 by a cover 33, which is
fastened detachably to cylinder covers 8, 9 and which
has a slit 34 penetrated by band 3 with clearance on all
sides, as shown 1n FIG. 7. |

In the assembled state, the sealing lips 16 or 18 of
sealing elements 12, 13 with elastic pre-stressing abut
their respective counter-surfaces—the wide wall 17 or
wall 15; and the elasticity of sealing elements 12, 13
simultaneously forces guide elements 23, 24 elastically
against band 3. Sealing lips 16 also embrace with elastic

‘deformation the narrow sides of band 3 and seal them.

When a pressure medium is applied to the space located
between sealing elements 12, 13 and piston 2, the
contact force of lips 16, 18 is reinforced as a function of
the amount of pressure applied, thus guaranteeing a
tight seating; and at the same time, when band 3 is
moved between said space and sealing lip 16, there is
only slight friction as a function of the amount of pres-
sure applied. Only slight frictional forces are also gener-
ated at guide elements 23, 24, which guide the band into
its desired position; thus, the total friction of the sealing
and guide members relative to bands 3,4 i1s kept low.
When transverse force components occur, band 3 can
be deflected by clearance 29 against the elastic deforma-
tion forces for sealing elements 12, 13; upon reaching a
maximum deflection by this margin 29, the stop faces 28
and 29 of guide element 23, 24 contact wall 15 and brace
this guide element 23, 24 form-lockingly so that no
further deflection can take place.

FIGS. 8 and 9 are views of a segment of a circle Y of

'FIG. 4 on an enlarged scale. In a planar design of the

surfaces of guide elements 23, 24 facing band 3 elements
23, 24, the conditions shown in FIG. 8 are obtained, 1.e.,
guide elements 23 and 24 abut the wide sides 17 of band
3 with elastic contact pressure. In a variation, it is also
possible, as shown in FIG. 9, to provide guide elements
23, 24 with a recess 35 on the band side. The depth of
recess 35 corresponds to at least half the thickness of
band 3; preferably it is larger by a slight margin, and the
width of recess 35 is also larger than the width of band
3 by a slight margin. In the case of guide elements 23, 24
abutting each other in their lateral outer regions, the
result in their center region is a slot formed by recesses
35, which slot can be penetrated by band 3 without any
contact with guide elements 23, 24. In this embodiment,

guide elements 23 and 24 brace each other; thus, they do
not rest against band 3 and the latter in its desired posi-
tion can penetrate the guide elements 23, 24 without
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friction. In this manner the total friction of bands 3 and
4 of the working cylinder is further reduced. In other
variations the sealing elements can be compact seals
with the omission of lips 16, 18, but this often results in
greater friction.

What is claimed is:

1. Working cylinder devoid of a piston rod having at

least one band (3,4) connecting a piston (2) to an output

member (7), said band penetrating at least one cylinder
cover (8,9) arranged at one end of a cylinder pipe (1)
accommodating said piston (2), movably sealed, coaxi-
ally or concentrically to the piston (2), said cylinder
cover (8,9) having a receiving chamber (10) penetrated
- by said band (3), being wider than said band (3) and
having laterally rounded ends, and in which, facing the
piston, two identical, strip-like sealing elements (12, 13)
made of elastic material being located in said receiving
chamber facing said piston, said sealing elements being

6

der extending parallel to said extension and also
ending with clearance (29) in front of said wall (15)
of said receiving chamber (10) with a stop face (32),
said pin shoulder being located 1n a bore-like recess
(22) of said sealing element (12, 13).

2. Working cylinder according to claim 1, wherein

 said sealing element (12, 13) is made of an elastomer and

10
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forced against both wide sides (17) of said band by -

bracing against a wall (15) of said receiving chamber
(10) with pre-stressing, and a band guide facing away
from said piston and made of a form-stable material, said
band guide comprising a slot for said band to pass
through, said band guide being adapted to be braced
against said wall (15) of said receiving chamber (10),
wherein

(a) each sealing element (12, 13) corresponding in its
outer contour (14) essent:ally to the contour of said
wall (15) of said receiving chamber (10) has on its
side facing away from said piston a first groove (20)
that extends parallel to a wide side (17) of said band
(3) and transversely to said band and is open in the
direction of said band;

(b) said band guide in the plane of said band is divided
into two identical guide elements (23, 24), each of
said guide elements (23, 24) having a bar-like body
(25) reaching into said first groove (20);

(c) each sealing element (12, 13) has in a center region
of its longitudinal extent a second groove (21),
starting from said first groove (20), extending at a
right angle to said first groove and leading to said

. outer contour (14);

(d) each said guide element (23, 24) has an extension

- (27) which reaches into said second groove (21)
and which ends with clearance (29) in front of said
wall (15) of said receiving chamber (10) with a StOp
face (28);

(e) and each guide element (23, 24) has on the side of

said extension (27) a pin shoulder (31), said shoul-.

20
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said guide element (23, 24) is made of a material having

low coefficients of friction.

3. Working cylmder according to claim l wherein
said guide element is made of ceramic.

4. Working cylinder according to claim 1, wherein
said guide element is made of PTFE.

5. Working cylinder according to claim 1, wherein
said guide element is made of an ultra-high molecular
low pressure polyethylene. . |

6. Working cylinder according to claim 1 or 2,
wherein said sealing element (12, 13) on a side thereof
facing said piston constitutes lip seal, said lip seal having
one lip (16) which abuts against a wide side (17) of said
band (3) and another lip (18) which abuts against said
wall (15) of said receiving chamber (10).

7. Working cylinder according to claim 1 or 2,
wherein each sealing element (12, 13) has in both end
regions of its longitudinal extent on an outer contour
side thereof a pressure collar (19) which abuts with
pre-stessing against said wall (15) of said receiving
chamber (10).

8. Working cylinder accordmg to claim 7, wherein
said pressure collars (19) have triangular cross-sections

~ and extend longitudinally substantially transversely to
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said band (3).

9. Working cylinder according to claim 1 or 2,
wherein said guide element (23, 24) has on a side thereof
facing said recess (35) whose depth is at least one-half a
thickness of said band (3) and whose length in a trans-
verse direction of said band (3) is greater by a clearance
margin than a width of said band.

10. Working cylinder according to claim 1 or 2,
wherein said extension (27) reaching into said first
groove (20) has a recess (30) on the side of said stop face
(28).

11. Working cylinder according to claim 1 or 2,
wherein said receiving chamber (10) on a side thereof
remote from said piston is closed by a cover (33) detach-
ably held on said cylinder cover (8, 9), said cover (33)
having a slot (34) therein penetrated by said band (3)

with clearance on all sides.
* ¥ * & x
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